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left behind for closure also leaves behind the ventricular 
tachycardia circuits, which tend arise from the aneurys- 
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mately led investigators back to the operating room where 
dial and endocardial mapping studies during 
firmed the mismatch between 
endocardial origin and epicardial breakthrough, and en- 
docardial excision proved highly effective for the cure of 
ventricular tachycardia (5). Other successful endocardially 
d approaches were thereafter developed (13-15). 
termining which factors were important in allowing 
*reentrant ventricalar tachycardia to originate 00 the en- 
docardiam became the focus of sisbsequent animal and 
~144~1~~ investigation. Indeed several studies (16) using cath- 
eter endocardial rna~~~~g showed localize agmented lec- 
. al activity on the e~docardium extending beyond the 
S complex in nor al sinus rhythm in 
aneurysm. and ventricular tachycardia. Htw 
these iectrsgrams represented regions of slow co~d~~ctio~, 
a clear-cut prerequisite for reentry. Wiener et al. (17) per- 
formed endocardial nd epicardial sinus rhythm maps in 
such patients inthe operating room and compared them with 
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similar maps in patients with an aneurysm but without 
ventricular tachycardia. They found extensive fragmentation 
at the endocardial border in patients with as compared with 
patients without ventricular tachycardia, and no fragmenta- 
tion on the epicardium orat the epicardial border in either 
group. In endocardial preparations resected from the ar- 
rhythmogenic area demonstrating fragmentation, both in 
patients and in animals with ventricular tachycardia, COW 
bined morphologic and electrophysiologic studies (18,159 
showed that fractionated electrograms occur in regi0n.s 
where surviving muscle fibers are separated and distorted by 
connective tissue with a resultant decrease innormal intra- 
cellular connections. Despite maintenance of normal resting 
potenti& and action potential upstroke velocities, the de- 
crease in intracellular connections appears to increase the 
resistance tocurrent flow and results in slow conduction i
all directions (20). When @oupled with the anisotropic prop- 
erties of the muscle, reentrant rhythms may presumably b-e 
readily initiated in such tissue. 
The present s udy. Despite the early success of endoc:ar- 
dial excision, however, some failures have simply not been 
accounted for. As Svenson et al. (8) point out, these have 
primarily been tachycardias in patients with inferoposterior 
scars, multiple tachycardia configurations or akinetic areas 
without a true aneurysm, or both. It has usually been 
presumed that such failures represent problems of access 
and anatomy (e.g., the inability to resect the papillary 
muscle) as well as the extended operating room time neces- 
sary to resect or ablate posterior sites and the inability to 
induce and map all tachycardia configurations completely. 
Svenson et al. suggest otherwise, demonstrating apparent 
epicardial or intramural origin, or both, of some of the 
multiple configurations of ventricular tachycardia mapped. 
They postulate, therefore, that patients without aneurysm 
and those with an inferoposterior scar may have an infarct 
with anatomic and electrophysiologic characteristics suffi- 
ciently different from those of patients with a typical aneu- 
rysm to allow occurrence ofreentry that is not dependent on 
the endocardium. Although detailed anatomic analysis could 
not be done, the infarct was visibly “patchy” and histolog- 
ically may have had a more “mottled” appearance than a 
routine aneurysm leading to multiple inhomogeneous “bor- 
der zone” areas tretching from endocardium to epicardium. 
Such an electrophysiologic milieu could certainly support 
epicardial or intramural reentry, or both. Indeed, the tachy- 
sardia characteristics found support such a view, including 
pandiastolic activity on the epicardium during ventricular 
tachycardia and, most particularly, the elimination of ven- 
tricular tachycardia with epicardial laser application. 
SUPPOrt for the concepts of intramural or epicardial 
reentry, or both, can be found in the elegant animal and 
human experiments of Kramer et al. (21) and Hoyt et al. (22). 
They used extensive computer-assisted hree-dimensional 
epicardial, endocardial and intramural beat o beat mapping 
at the initiation and maintenance of ve 
and demonstrated “macro”-reentrant 
in length in humans and both epicardi 
and transmural “macro”-reentrant circuits in dogs. The new 
finding of the current study (8) is an apparent demonstration 
that some human ventricular tachycardias can be eliminated 
only by therapy applied to intramural or epicardial sites, or 
both, implying anoncritical role for the endocardium in such 
tachycardias. 
cts and akinetic areas are 
anterior infarcts and aneu- 
determined and could not have been 
(8). Moreover, the study does not 
epicardial or intramural reentry al 
and intramural reentry is critical in the tachycardias cured 
from the epicardial side because the laser injury penetrates 
as much as 6 mm in depth. sophisticated multisite 
intramural mapping would be d to make these deter- 
minations; nevertheless, the authors (8) have provided im- 
portant new clues about he origins of ventricular tachycar- 
dia in humans and have identified possible reasons for 
not the main focus of 
about laser therapy seems appropriate. The application of 
laser to the surgical therapy of ventricular tachycardia 
pmvid.es an important advance over routine surgical exci- 
sion (23). First, the therapy can be delivered while the 
is warm and in a sustained arrhythmia, providing immediate 
verification oftherapeutic efficacy and ensuring that second 
and third arrhythmia configurations can be subsequently 
induced and treated. Second, access to .dillicult areas is 
improved, especially those around the m&al apparatus and 
under the aortic valve. Third, as with cryoablation, the 
treated tissues are left intact, but the laser is faster and has 
its best depth of penetration i the warm heart whereas 
cryoablation is enhanced in the cold cardioplegia-treated 
heart. These factors allow more difhcult cases to be under- 
taken and, coupled with the insights into tachycardia origins 
provided by Svenson et al. (8), they expand the possibilities 
for surgical cure of ventricular tachycardia while opening 
new vistas for more basic investigation. 
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